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Abstract 
The problem of public and industry safety caused by defect products became serious with the development of technology and economy in 
recent years in China. Strict liability that focuses on the identification of product defects has been established. But there are still many 
problems such as backward standards, lack of quantification assessment and insufficient attention on the design defects which exist in the 
product liability system. The principle of product defects identification should change from mainly based on national and industry 
standards to rely on risk-benefit analysis to determine what unreasonable risk is. Performance-based standards should be introduced to 
solve the problem that standard could not catch up with the development of technology. Product safety assessment system should be 
established to boost quantity evaluation of product safety. 
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1. Introduction 
Safe and health of people have close relation with the safety of many kinds of products because we depend on these 
products every day. Unsafe product caused 22,000 people death, 29.5 million people be injured and more than 700 billion 
losses every year in the USA by statistic. Product safety problem attracts the attention of people because of the accidents 
caused by product defect occur frequently in recent years in China. One reason of CRH accident which caused 40 people 
death was design defect of signal system. The reason of drop down accident of steel ladle in Tieling caused more than 30 
people death was the usage of unsafe crane. The instruments, facilities and raw materials are law meaning product, while 
product system, process can be seem as product, too. Product safety affects not only the daily life of common consumer, but 
also the industry production. It is significant to study the problem of product safety, especially the prevention of defect 
product. 
It needs to be though that how to prevent accident, and let relative parts to be responsible for   product safety before the 
accident occur. The doctrine of product liability has changed from contact liability to negligence liability and strict liability. 
The work core of product safety has moved from after the event liability to beforehand liability. Product defect is the core of 
modern product liability based on the strict liability. The standard of product defect identification has great effect on both 
 
 
* Corresponding author. Tel.: 86-24-83681999. 
E-mail address: linxiuli@mail.neu.edu.cn 
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
394   Lin Xiuli et al. /  Procedia Engineering  43 ( 2012 )  393 – 398 
 
after the event liability and product liability prevention. The problem of product safety has occurred for many years while 
we became to pay attention to it gradually in recent years. Some scholar has studied the problem of product liability system 
and the effect of product safety to design of product and process [1-3]. But there are few study was carried out in China. It is 
great important to study the product liability system and the problem of product defect identification to explore pertinence 
measures to prevent the accident occur under the situation of severe industry safety and product safety. 
2. Development and current situation of product liability 
2.1. Development of product liability 
Product liability is the legal responsibility of the product maker or sellers and other relevant main body that lead other 
people’s physical or property damage (not including the damage of defect product itself) because of the defect product [4]. 
Product liability appeared with the development of modern industry, and its doctrine of liability fixation changed with the 
economy and technical development constantly. It influenced the manner of enterprise’s product liability prevention, and 
also affected inherent safety of industrial production. 
Product liability is the result of modern large-scale production. It arises first in early industrial countries such as the UK 
and the USA, and developed quickly in Europe countries and America. Product liability was usually divided into negligent 
liability and strict liability. The so-called negligent liability means product manufacturers or sellers should take 
responsibility for the injury or damage caused by defect products because of the subjective mistake which caused consumers 
or users’ damage. Engineering increasingly large, more and more new materials, products, technologies were used. High 
energy, risk, investment, complex system emerged After 1950s and 1960s. It became more and more difficult for consumer 
to judge product defect. 
In 1963, America's Greenman v Yuba Power Products case first confirmed strict liability principle. Under the strict 
liability principle, consumers don't have to prove maker existence fault, as long as proof of the damage is due to product 
defects or unreasonable dangerous situations, and this caused by defects or dangerous situation in the products have been 
there when the product leave the control of manufacturer. The determination of liability focused on if there is cause and 
effect relationship between defect and damage. The product liability system was established based on product defect [5-7]. 
Every kind of product has some kinds of defect which may cause dangerous to the consumer. But this defect is not same 
to the defect defined in product liability laws. The defect required in product liability laws that product maker should take 
responsibility is a narrow sense define. Only when product that has defect is in the scope of laws, the producer should take 
responsibility. So, product defect is the focus of product liability, while it is the core of product liability that how to identify 
the defect of the product. 
2.2. Current situation of product liability in China 
Product liability system was come into being around product quality liability, and there is no special product liability law 
in China. The rules about product liability include in the relevant provisions of civil law, product quality law, the consumer 
protection law and the tort liability law. Article 122 in the civil law regulates that substandard product causes damage to 
property, others, the manufacturer or seller shall bear civil liability according to law . The tort liability law implements in 
2010 include special regulations on product liability. The producer shall be liable for tort liability if a defective product 
causes damage to others. The seller shall be liable for tort liability if the product cause damage to others was due to the 
defects of the product that caused by the sellers.  It can be seen that the main body of product liability includes producers 
and distributors from these regulations. Different imputation principle was used to determine the product defects liability.  
Strict liability is used to the producer, and negligent liability is used to the sellers. 
Under the strict liability principle, to avoid product liability damage, a manufacturer must consider product safety issues 
in design and manufacturing process, but not too much to users of the proposed requirements. Manufacturer had the 
responsibility to undertakes accident prevention. Modern accident prevention work should be done much earlier. The 
principle of strict liability created a condition for the realization of the inherent safety. The key work of determine the defect 
is to identify the product defect. 
3. Product defect and identification principle 
The product defect refers to products have unreasonable danger.  Completely safe products do not exist in actual life. 
How safe is safe enough? This question must be answered to determine if the product have defect. It was very important to 
determine the standard of defect to make it more scientific and operational.  And then the strict liability concept can be used 
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correctly. Product defects have always been divided into design defects, manufacturing defects, lack of warnings and 
instructions defects in foreign countries. 
3.1. Manufacturing defects and its identification principle 
Manufacturing defects was come into being during the production process. Some products have unreasonable risk during 
the production process because of the reason of person, facility and technology. Manufacturing defects may be caused by 
below standard of raw material or parts, mistake of manufacture mistakes. So the product cannot achieve the requirement of 
product specification, and deviate the expect goal of product makers. 
The objective standard that the producer made can be used as the product signification to decide if the product has defect. 
This kind of defect is easy to be indentified. It was considered that the product has manufacturing defect if the product 
betray the design intention even if possible careful has tried during the process of manufacture and market in restatement of 
the law third torts: product liability [8]. 
Manufacturing defects appear that individual products with the same line of other products are more than the lack of 
security. The manufacturer of a manufacturing defect product bears strict liability, regardless of whether he pays proper 
attention to the product in its manufacturing process. This is actually strict liability intention of lawmaking. The defects 
produced during the production are probably inevitable. It is fair to impose the responsibility to producers because they have 
more ability than consumers to bear losses, disperse risks through insurance or improve the product price, etc. The 
regulations of products liability is mainly set up for this defect in our country at present. Manufacturing defect is easier to 
avoid compared with other defects. The developed western countries usually use strict liability for it. 
3.2. Design defect and its identification  principle 
Design defect is frailty or shortcoming of an item resulting from a defect in its concept, and which can be avoided only 
through an alteration or redesign of the item. The damage of the risk is more than the cost burden of the product design 
maker to prevent this dangerous. 
The United States is the worst-hit areas of the design defect. Design defect can be divided into two types, basically, that 
is obvious design defect and typical design defect according to lawsuit cases of design defect based on product liability law 
in the United States [7]. 
The obvious design defect is that there has a certain safety standards used to judge whether the product's design is defect. 
Certain safety standards can be divided into the internal standard and external standard. The internal standard produced in 
sales and advertising products of producers and behaviors of product design when producer has the intention. External 
standard come from safety bill or standard, industry standards and industry practices about product design. 
The typical design defect is that there has not a particular safety standards can be used or although product design kept 
certain safety standards, but the plaintiff still have reason to claims that the risk of product design is not acceptable. In the 
history of product liability law, the general judgment standard of design defect is consumers reasonably expectation 
standards. It is difficult for consumer to determine what reasonable expectation is because of the complicated technology. 
This standard as is now gradually replaced risk-utility standard because of it can not judge the existence of defect 
independent.  Risk-utility standard consider a series of factor such as the technology development level and circulation time 
of the product. 
Risk-utility standard is that when the risk of damage caused by product is generally larger than the benefits or utility, 
which shall be deemed the product exists design flaws. The theoretical basis of the method is that all the products with the 
benefits and risks or dangerous and utility, and every product design should consider weigh factors of design safety or risk 
degree to its cost, utility and beautiful. Therefore, the common goal of the design engineer and law should be tried to reach 
the best balance of the function, cost and safety in products.  
3.3. Lack of warning and instruction defect and its identification principle 
Warning defect does not exist in the product itself. If the foreseeable risk of the product can be reduce or avoid by the 
producer by providing reasonable instruction and warning, while the producer did not provide, then this product has no 
instructions or warning defects. 
Lack of instructions or warning defects have the similar definition way with design defect. The basic point of view is 
average consumer can't fully aware and found the risk of product in the process of using, if producers know the risks, they 
have the obligations to indicate its warning or how to use safely to consumer reasonably. If producer did not provide 
reasonable warning or instruction to consumers, they will take the responsibility. 
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4. Problem and suggestion of product defect identification principle 
4.1. Problem of product defect identification principle in China  
The definition of product defect in article 46 of product quality law of China is that product has unreasonable danger 
which will endanger personal safety and property, or if the product has national or industry standards, it does not conform to 
the standards. The product quality law did not classify the defect. The acts about product liability in our country put forward 
two standards, namely the unreasonable danger standards and national standards and industrial standards to determine the 
defect of product. 
4.1.1 Unreasonable risk standard 
The method for determination of unreasonable danger in Product liability acts of our country method is mainly take 
consumer expectations concept. The so-called consumer expectations principle is that if product dangerous beyond the 
expectations of ordinary consumers, and normal characteristics that are expected by common sense, this product has" 
unreasonable risk ". 
The essence of the defect is the danger degree of product beyond reasonable judge that was did by consumer through 
common-sense if the consumer expectations principle is used. The common-sense comes from all kinds of ways, such as 
advertising, product appearance, the consensus of social public to the product function, etc. Consumer expectations 
principle is an objective standard, courts consider is the reasonable assumption that the consumer will expect, and not 
consider of how actual consumers is to expect in the case. 
The key lies in how to determine standard rationality using Consumers expectation principle.  Rationality is a fuzzy 
statement, and it provides only the direction of how to research the problem. It can be accepted in manufacturing defects era. 
With the development of technology, the product became complication and design defect increasing, consumer expectations 
concept showed its shortage in demonstrate design defect because it’s subjectivity. This method can not protect the interests  
of consumers sufficiently. 
Risk-utility analysis has not appeared in the defect identification theory in China. It related to the attitude that heavy 
qualitative and light quantitative description. In addition, there is few enterprise use risk analysis to evaluate the safety of 
products. Lack of quantitative analysis method is a serious problem to carry out product liability regulations. Therefore, use 
risk-utility theory to perfect defects identification theory in product liability law, and carrying out product risk evaluation of 
the enterprise, become the urgent matter. 
4.1.2 National standards and industrial standards 
In addition to the consumer expectations standard, national standards and industrial standards are adopted in China. 
National standards and industrial standards are the basic standards to safeguard the safety of person and property. This 
standard can overcome the subjective defects for determination of product defect, but there are also many limitations. 
x The level of National standards and industrial standards affects by existing technology level, makers’ knowledge. So the 
standards are not necessarily reasonable advanced. If there have no complement and modification, there will be 
misleading. The product may appear "although conform to the compulsory standards but still have unreasonable danger". 
x National standards and industrial standards sometimes have been controlled by manufactures in China. They have voice 
in the formulation of standards to try to reduce its responsibility, thus finally harm the interests of consumers. 
4.2 Ways to improve the defect identification principle 
As can be seen above, the defect identification principle is national and industry standards and unreasonable risk 
principle in China at present. There is not specific classification of defects. 
It is no doubt that the national and industry standard plays an important role in product defect prevention. But along with 
the technical complexity, the traditional prescriptive standards may not identify and rules out all security requirements, and 
some provision does not apply to the development of new technology, and even can produce some harmful influences. Such 
as forced equipment manufacturing to perform unnecessary and regulatory requirements, or not in accordance with safety 
importance to sure security, but according to the standard requirements so sometimes can't in-depth understanding of 
security issues and just follow the standard requirements. Prescriptive rules also lead to the increase of safety expenses, such 
as providing the extra documents, regulations and requirements, was forced to use outdated but "qualified" equipment, led 
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to block technology progress [9]. From concerned of realize the target of the safety products, it is difficult to draft regulation 
to restrain existing and future possible product. 
Performance-based standard has great different with descriptive one. It only gives general safety requirements of the 
product, and gift manufacturers and sellers general obligation of producing or marketing safe product. It set the safety goal, 
and achieving method was determined by the standard user, but the user must prove that he reach the goal of request. This 
kind of require can be applied more flexible and encourage technology progress. At present, performance-based concept 
was used in large Numbers of international standards, such as mechanical safety standard (ISO12100) [10], Functional 
Safety of Electrical/Electronic/Programmable Electronic Safety-related Systems (IEC61508) [11]. They were introduced to 
the standard system in China, but only as a recommendation. This situation goes against with implementation of strict 
liability under the background of quickly technology development. 
An important method to determine unreasonable risk is to do safety assessment of the product. Because of the 
performance-based standard only pointed out security requirements of the product, and no specific provision was required to 
meet them, it is needed that the corresponding supplementary regulations require companies to provide basic security proof 
of products. Then safety evaluation has become necessary for this product. It is significant to achieve product safety, 
especially in the early stages of product design, using evaluation method to identify the risk, and realize the design defect 
prevention. Risk assessment can change the situation of neglecting quantitative analysis. 
The application of unreasonable risk standard needs safety evaluation as the foundation work. It is of great significance 
to promote product safety evaluation work to realize product safety in China. 
From the foregoing, the relationship of unreasonable risk with national and industrial standard should be adjusted in 
order to make product defect identification principle more rational and scientific.  Unreasonable risk principle should be the 
last criterion to identify defect product.  It is important to strengthen standard construction, promote the development of the 
performance-based standard, to promote product safety evaluation work, and pay attention to the design defect prevention to 
make the enterprise take on the responsibility of accident prevention. 
5. Conclusions 
The core of product liability is to identify product defect based on the analysis of the doctrine of liability fixation. There 
are some problems existing in the principle of defect identification based on the study of classification of product defects 
and identification principle used now. China has been established product liability system focusing on defect identification. 
But there are still problems such as depending on standards that sometimes can not catch up with the development of 
technology, and neglecting quantitative risk assessment, paying little attention to the problem of design defect. 
Performance-based standard can cope with change very well comparing with prescription standard. At the same time, it 
introduced evaluation mechanism, which requests the enterprise to prevent product defect at the beginning of the product 
design. All these are benefit to the realization of the product safety. Emphasizing product liability issues, strengthening the 
construction of product safety standards, perfecting products liability legislation and establishing product liability 
prevention concept are the foundation to promote China's industrial safety. 
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